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IosicHuTeIbHAS 3aMUCKA
PaGouas nporpaMmMa cocTaBjieHa B COOTBETCTBHH CO CJIEAYIOLMMH HOPMATHBHO-
NPaBOBLIMU H HHCTPYKTHBHO-METOIMYECKHUMH JOKYMEHTAMMU:
@enepalibHbIil  rOCylIapCTBEHHBIH  OOpa3oBaTENbHBIM  CTaHAAPT OCHOBHOTO  OOILIEro
oOpa3oBaHus, yTBepKIACHHBIHN mprkazoM Nel899 MunucrepcTBa o0pa3oBanus u Hayku PD ot
17.12.2010 (B penaxmmu 29.12.2014 Ne1644)
OcnogHnas oopazoBarenbHas mporpamma MBOY «OOI Ne109» ot 31.08.17 r. Ne60/7 - ocH;
[Tonosxenwue o paboyeii mporpamme yuaeoHsix npeameroB MBOY «OOI Ne109y, npukas Ne 48/1
ot 31 mas 2019.
INabpuensn O. C. Xumus. [Ipumepnsie padboune nporpammsl. [Ipenmernast aunus yueouukos O.
C. Tadbpuensna, U. I'. OctpoymoBa, C. A. CmagkoBa. 8-9 kiaccel: yueb. mocoOue Juist
obmieoopasosar. opranm3anuii/ O. C. Tabpuensa, C. A. Cnaakos. — M.: [IpocBemenue, 2019.
Meroauueckue pPEKOMEHIAIMK 10 CO3JaHUI0 MW (QYHKIMOHMPOBAHHIO B 00II€00pa30BaTEIbHBIX
opranuvsanusx, paclrolO)XKCHHBIX B CEeIbCKOM MECTHOCTH M MaJbIX ropoaax, IEHTPOB O6paSOBaHI/IH
€CTECTBEHHO-HAyYHON M TEXHOJIOTHUYECKOM HampaBieHHOCTel oT 25 Hos6ps 2022 rona.

Henu u 3a1a4u 00y4eHHUs XUMHHU

B ocHOBY Kypca MOJI0KEHbI CIeIyoLIe HAeHn:

MaTCprUaIbHOC CAMHCTBO U B3aMMOCBA3b 06L€KTOB U SIBJIEHUH IMPUPO LI,

Beaymas poJib TCOPETUUICCKUX 3HAHUHI JJIA 06L$[CH€HI/I${ U IPOTrHO3UPOBAHHA XUMHUUYCCKUX
SIBJICHU, OLICHKHA MX MPAKTUYECKOW 3HAYUMOCTH;

B3aMMOCBSI3b KAU€CTBEHHOW W KOJUYECTBEHHON CTOPOH XUMUUYECKUX 0OBEKTOB MaTEPHAIBHOTO
MHpa;

pa3BUTHE XWMHYECKOW HAyKH M TPOU3BOJICTBO XHMHUYECKHX BEIIECTB W MaTEPHAIOB IS
YAOBJICTBOPECHUS HACYIIIHBIX IMOTPEOHOCTEW dYellOBeKa M OOIIecTBa, PEMICHHUS TI00aTbHBIX
mpo6JIeM COBPEMEHHOCTH;

T€HETUYECKas CBSI3b MEXK/Ty BEIIICCTBAMH.

OTHU UJIeU PeaTu3yloTcs B Kypce XMMUH OCHOBHOM HIKOJIbI MYTEM JOCTHKEHHUS CIIEIYIOIINX 1eJleii:

Dopmuposanue 'y ydallUXCs XMMHMYECKOM KapTHHBI MHUpa KaK OpPraHMYECKOM 4YacTU €ro
L[EJIOCTHOW €CTECTBEHHO-HAyYHOU KapTHHBI.

Paszeumue 1no3HaBaTeNbHBIX WHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
ydaliuxcs B IPOLECCe U3YYCHHs] MMM XMMUYECKON HAYKH U €€ BKJIaJla B COBPEMEHHBIN HAy4HO-
TEeXHHYECKUH mporpecc; (HOpPMUPOBAHME BAKHEMIIUX JIOTMYECKMX OINEpaluil MBIIUICHHS
(aHanum3, cuHTE3, 00001EeHNEe, KOHKPETU3ALMsl, CPAaBHEHHE U Jp.) B IPOLEcce MO3HAHMSI CUCTEMbI
BAKHEHIINX IOHATUM, 3aKOHOB U TEOPUH O COCTaBE, CTPOEHUM U CBOWCTBAX XMMHYECKHUX
BELIECTB.

Bocnumanue y6e:x 1IEHHOCTH B TOM, YTO IPUMEHEHUE MOIyYCHHbBIX 3HAHUH U YMEHUI 110 XUMHUH
ABJISICTCSI OOBEKTUBHOW HEOOXOJMMOCTBIO il Oe30macHOM paboThl € BeIIECTBAMH U
MaTepHuaaMH B ObITY U Ha IIPOU3BO/ICTBE.

IIpoexmuposanue u peanruzayus BBIITYCKHUKaMU OCHOBHOM ILIKOJIBI JIMYHOW 0OpazoBaTeNbHON
TpaeKTOpuu; BBIOOP mpodwis oOydyeHus B CTapuied IIKole WIM MNpo(ecCHOHAIBHOTO
00pa30BaTENILHOIO YUPEKACHUS.

Ognadenue KiouegblMU KOMNEmMeHyusMy: y4eOHO-TI03HaBaTebHbIMU, HWH(OPMAIlMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKaTUBHBIMU

Yxka3aHue KOJIM4YeCTBAa YaCOB B roJ U B HeACII0 10 y4eOHOMY IIAHY

KommuectBo yacoB B rox — 68 yaca, 2 yaca B HEJEIIO.



YueOHO-MeTOAMYECKOE 00ecIIeueHne

1. Ta6puensu O. C. Xumus. 9 kiacc: yued. st o6meoopasosar. opranuzamuid/ O. C. ['abpuensH,
N. T. Octpoymos, C. A. CnagkoB. — M.: IIpocsemenue, 2019.

2. Tabpuensn O. C. Xumus. [Ipumepnsie pabouune nporpammel. [Ipenqmernas muaust yaeOHHKOB O.
C. T'adbpuensna, U. I'. OctpoymoBa, C. A. CmagkoBa. 8-9 kiaccel: yueb. mocoOue uist
obmieoopasosar. opranmzanuii/ O. C. T'abpuensa, C. A. Cnaakos. — M.: [IpocBemenue, 20109.

MarepuajbHO-TeXHHYeCKOe o0ecniedyeHre 00pa3oBaTeJLHOIO Mpolecca
1. Kommnsrorep
2. MynbTUMETUITHBIN TIPOEKTOP

@ opMbl, NEPHOTUIHOCTH U MOPSIOK TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH H MPOMEKYTOYHOM
aTTecTali 00y4aromMXcs
cornacHo «IloJioskeHUsT 0 TIPOBEACHUH TIPOMEKYTOYHOW M MTOTOBOWM ATTECTAI[UH yYaIUXCS U
OCYIIECTBICHUH TEKYIIET0 KOHTpoJIs ux ycneBaemoct» MBOY «OOII Ne 109»

HN3meHeHusl, BHECEHHbIE YUUTEJIEM B ABTOPCKYIO POrpaMMy 1o NMpeaMeTy, ecid TAKOBbIe
HMEIOTCS, U 000CHOBAHMS UX 1[€J1IeCO00PA3ZHOCTH:
N3MeHnenuii HeT

I{eHHOCTHBIE OPHEHTHPHI COAEPKAHUSA KYPCa XUMHHU
CBs3p HM3yyaeMoOro Marepuaisa ¢ KH3HbIO, (OPMUPOBAHHE DSKOJOTHMYECKOW T'PAMOTHOCTH TIPH
oOpamieHn ¢ XMMHYECKHMMH BEIIECTBAMH W MaTepHajaMH, OTBEYAIONIMMHU TPEOOBAaHUSM TPaBUII
TeXHUKH 0€30MacHOCTH MPH paboTe B XUMHYECKOM KaOWHETE (J1aO0OpaTOpHUH) M MIOBCETHEBHOM KU3HH.

JInyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl 0CBOEHUSI Kypca XMMHUHU
[lo 3aBepuieHMH Kypca XMMHUHU Ha 3Tale OCHOBHOTO OOIIEro 0Opa3oBaHUsl BBIMMYCKHUKH OCHOBHOMU
IIKOJIbI IOJIKHBI OBJIAJIETh CJICAYIOUIUMU pe3ybTaTaMu:

1. /IuuHOCTHBIE Pe3yabTAThI:
1) oco3HaHWe CBOCH ITHUYECKOW MPHHAMICKHOCTH, 3HAHUE UCTOPUHM XHMMHHU M BKJIaga POCCHICKOI
XUMHUYECKON HAyKH B MUPOBYIO XHMHIO;
2) bopMHpOBaHKE OTBETCTBEHHOT'O OTHOIICHHUS K MTO3HAHUIO XMMHUH ; TOTOBHOCTH U CLIOCOOHOCTH
yUYaluxcsi K CaMOPa3BUTHIO M caMO0Opa30BaHUIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPHI
XMMHH; OCO3HAHHOTO BBIOOPA U OCTPOCHUE MHANBUAYAbHON 00pa30BaTeIbHON TPACKTOPHH;
3)bopmupoBaHue 1EIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMIIEMOH 4acThI0 KOTOPOid
SIBJIIETCS XMMHUYECKas KapTUHA MUPA;
4) oBnajicHHe COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH M OOIICCTBEHHOM
MPAKTUKHU, B TOM YHUCIIE U XUMHYECKUM;
5)0cBOCHHE COLMATBHBIX HOPM, TPABUI MOBEACHUS, posicit U (HOPM COLMANBHOM JKH3HU B COLIUYME,
IPUPOJIE M YAaCTHOM >KM3HM Ha OCHOBE 3KOJOIMUYECKOW KYNbTYyphl M O€30MacHOro OOpalleHus c
BEII[ECTBAMU M MaTepHallaMH;
6) popmupoOBaHHE KOMMYHUKATUBHOH KOMIIETEHTHOCTH B OOILEHUH CO CBEPCTHHKAMU U B3POCIBIMH B
nporecce 00pa3oBaTENbHONM, OOLIECTBEHHO IOJIE3HOW, y4eOHO-HCCIIEA0BATEIbCKOM, TBOpPUYECKONH M
JPYTUX BUIOB JESITEIBHOCTH, CBA3aHHBIX C XUMUEH.

2. MeTtanpeaMeTHbIe pe3y/bTaThl:



1) ompenenenue 1eneii coOCTBEHHOrO OOy4YeHHUs, TOCTAaHOBKA M (popMyiarpoBaHHE Ui ceOs HOBBIX
3az1a4;

2) IUTaHUPOBAHKE MyTEH JAOCTIKEHHS JKEJIaeMOro pe3ysibTaTa 0OydeHHUs] XUMUHU KaK TEOPETUYECKOro,
TaK U SKCIEPUMEHTAJIbHOTO XapaKTepa;

3) cooTHECEHUE CBOMX ACUCTBUN C INIAHUPYEMBIMM PE3YJIbTaTaMM, OCYILECTBICHUE KOHTPOJISI CBOEH
JESITEIbHOCTH B nporecce JIOCTUKEHUS
pe3yibTaTa, onpeaesieHne coco0oB AeWCTBUN MPH BBITIOJHEHUH JA00PATOPHBIX U IPAKTHUECKUXPAaOOT
B COOTBETCTBUHU C IIPABUIIAMU TEXHUKU O€30MaCHOCTH;

4) onpenieieHHe WCTOYHUKOB XHMHUYECKOW WHpOpManuu, e€ IMOoJydeHHe W aHaIW3, CO3/aHue
MH(GOPMAIIMOHHOTO TPOJIYKTA U €T0 MPE3CHTALHS;

5) UCIIOJIb30BAHWE OCHOBHBIX WHTEIUIEKTYaJbHBIX OIEpalui: aHaJIW3a M CUHTE3a, CPAaBHEHUA U
cucTeMaTH3aluy, O00OUICHHS W KOHKPETU3alluH, BBISABICHHE MPUYMHHO-CIIECJICTBEHHBIX CBSA3CH U
MIOCTPOCHHUE JIOTMUECKOTO PACCY)KJIECHUS M YMO3aKIIOUeHUs (MHIYKTHMBHOTO, IEIYKTUBHOTO U IO
aHAJIOTMH) HA MaTepHalle €CTECTBEHHO-HAYUYHOTO COJIEP KAHMUS;

6) yMeHHe co3/aBaTh, MPUMEHSTh U NpeoOpa3oBbIBaTh 3HAKU U CHUMBOJIBI, MOJEIU W CXEMBbI s
pelieHrs yueOHbIX U MO3HABATEIbHBIX 33/1a4;

7) bopmHpoBaHUE U pa3BUTHE IKOJIOTHYECKOTO MBILIUIEHUS, yMEHUE IPUMEHSTDH €r0 B IO3HABATEJIbHOM,
KOMMYHHMKaTHUBHOM, COLIMANILHOM NMPaKTUKE U MPo(ecCHnoHaIbHON OpUEHTALlUN;

8) TeHepupOBaHUE UICH M OTIPEIETICHUE CPECTB, HEOOXOUMBIX JIJISl X PEaTU3aIUU.

3. [IpenmeTHbIE pe3yJbTATHI:
1) ymeHune 0003HaYaTh XUMHUUECKHE IJIEMEHTHI, HA3bIBATh UX U XapaKTEPHU30BaTh HA OCHOBE MOJIOKEHUS
B [lepnonnueckoii cucrteme /I. 1. Menneneena;
2) opMyIUpoBaHHE HW3yYEHHBIX MOHSTHIA: BEIIECTBO, XUMUUYECKUM DJIEMEHT, aTOM, MOJIEKYJia, WOH,
KaTHOH, aHHOH, IIPOCTOE U CJI0XKHOE BELIECTBO, XUMUYECKasl peaKltsl, BUAbl XUMUYECKUX PEaKLUi UT.
IL.;
3) onmpenenenue mno ¢GopMmyiaM cOCTaBa HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, BaJIEHTHOCTHU
aTOMOB XHUMUYECKUX JIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS;
4) nonuManue nHGOpMaIui, KOTOPYIO HECYT XUMHUECKHE 3HaKH, GOpMYJIbl U ypaBHEHUS;
5)ymMeHne KiIacCU(PHUIMPOBATh MPOCThIE (METAIbI, HEMETAJUIbI, OJaropogHbIC Ta3bl) U CIIOXKHBIC
(OuHapHBIE COEIMHEHHUs, B TOM YHCJIE€ M OKCHJABI, a TAaKXKe THAPOKCUABI — KHCIOTHI, OCHOBaHUS,
am(oTepHbIe THIPOKCUIBI U COJIN) BEILIECTBA;
6) bopmynupoBaHre NEPUOANIECKOTO 3aKOHA, 00BICHEHUE CTPYKTYPbl U HHGOPMAIIUHU, KOTOPYIO HECET
nepuoauveckas cuctemMa xumuueckux odiemeHtoB J[ WM. MenzaeneeBa, pacKpbiTUE 3HAUYCHHUS
MEPUOIUIYECKOTO 3aKOHA;
7)yMeHHE XapaKTepu3OBaTh CTPOCHHWE BEUIECTBA — BUIbl XHUMHYECKUX CBS3€M U THIIBI
KPUCTAITMYECKHUX PEUIETOK;
8) omucaHue CTPOCHHS aTOMOB XMMHYeCKHX 3ieMeHToB ¢ Noe 1—20 u Ne 26 u otoOpakeHue ux c
MTOMOIIBIO CXEM;
9) coctaBieHue GopMyJ OKCHI0B XUMHUECKUX 3JIEMEHTOB U COOTBETCTBYIOLIUX UM THAPOKCHJIOB;
10)Hanucanue CTPYKTYPHBIX (POPMYT MOJEKYISIPHBIX COSAUHEHUNA W (POPMYIbHBIX €AUHULl HOHHBIX
COEIMHEHUH 10 BAJIEHTHOCTH, CTENICHH OKUCIICHHUSI UJIH 3apsly HOHOB;
11) ymenue QopmynupoBaTh OCHOBHBIE 3aKOHBI XHMHUU — T[IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHUS, COXpAaHEHHS MacChl BEIIECTB, 3aKOH ABOTa/IpO:
12) ymenue GopMyaupoBaTh OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YISHHS B TEOPHH
AIIEKTPOJIUTUYECKON JUCCOIIMAITIH;
13) onpeneneHye NPU3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPAIICHUS XUMHUYECKUX PEaKIInii;
14)cocTaBnenne MOJEKYISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIUi, MOATBEPKAAIONIUX OOIIIHe
XUMHYECKUE CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB U OTPAKAIOIIUX CBSI3U MEXKIY KIIaCCaMU COCTMHEHU;
15) cocTaBieHre ypaBHEHUI peakluii ¢ y9acTHEM DIIEKTPOJIMTOB TaKKe B HOHHOU (hopme;



16) onpeseneHue o XMMUYECKUM YPAaBHEHMSIM IPUHAUIEKHOCTH PEAKLUI K ONPEAeIEHHOM TUITY WIIN
BH]LY;

17) cocraBieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C IOMOILBIO METOIA
AJIEKTPOHHOTO OaliaHca;

18) npuMeHeHue MOHATUI «OKUCIEHUE» U «BOCCTAHOBJICHHUE» /ISl XapaKTEPUCTUKH XUMUYECKUX
CBOMCTB BEIIECTB;

19) onpezienieHne ¢ MOMOIIBIO KaYeCTBEHHBIX PEaKIUil XJIOpHU-, Cyab(ar- u KapOOHAT-aHHOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

20) oObsICHEHHE BIHMSIHUS PA3IMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUECKUX PEAKIINH;

21) yMeHue XapaKkTepu30BaTh MOJI0KEHUE METAJUIOB U HEMETAJUIOB B IIEPHUOIUUYECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, 00IIMe (PU3NUYECKHE U XUMHUECKUE CBOMCTBA;
22)00bsicCHEeHE MHOTO00pa3Hs MPOCTHIX BEIIECTB SIBICHUEM aJUIOTPOITNH C YKa3aHUEM €€ IPUIHH;
23)yCTaHOBJIEHUE PA3IUUUNA TUIIPO-, TUPO- U DJIEKTPOMETAIUIYPTUU W WJUTFOCTPUPOBAHUE DTUX
pasnuuuii IpyuMepaMu IPOMBIIUIEHHBIX CIOCOO0B MOJIy4YEHUS! METAJIJIOB;

24) ymeHue naBaTh OOmIyl0 XapakrepucTuky snemeHToB |, Il, V11A- rpynm, a takke Boaopoja,
KHCIIOpO/ia, a30Ta, cephl, ¢ocdopa, yrieponaa, KpeMHUS U 00pa30BaHHBIX MMM IPOCTHIX BELIECTB U
BAKHEHIINX COETUHEHUH (CTpOeHNE, HAXOXKACHNUE B IPUPOJIE, MOTydYeHNE, GU3NYECKUE U XUMUYECKUE
CBOICTBa, IPUMEHEHNE);

25) yMeHHUe OMUCHIBATh KOPPO3UIO METAIIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) yMeHME MPOU3BOAUTH XUMUYECKUE PACUETHI C HCTIOIb30BAHUEM ITOHATUN «MACCOBAsI 10JI BEIIECTBA
B CMECH», «KOJIMYECTBO BEUIECTBA», «MOJISPHBIN 00BEM» 1O GopMysIaM U ypaBHEHHUSIM PEaKIIHii;

27) onKcaHue CBOMCTB U MPAKTHUECKOTO 3HAYEHUSI N3YUYE€HHBIX OPraHMYECKUX BEIIECTB:
28)BbINIOJHEHNE 0003HAUEHHBIX B MPOTpaMMe SKCIEPUMEHTOB, paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB 110 COOTBETCTBYIOIINM MPU3HAKAM;

29) cobOuroieHre TIpaBuil 0€30MacHOM pabOTHI B XUMUYECKOM KaOuHeTe (;1abopaTopun).

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
BbInyCKHUK HAYYHTCSH:

® I[IOHMMATh:
— XHMHYECKYI0 CHMBOJIMKY: 3HAKH XHMHYECKHX DJIEMEHTOB, (DOPMYJIbl XMMHUYECKHX BEIIECTB,
YpaBHCHHS XUMHUYCCKHX PEAKIIUi;
—  BaKHEWIIMEe XMMHYECKHE IIOHATHS: BEIIECTBO, XHMHYCCKHHM DJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHTCIIbHBIE aTOMHas M MOJIEKYJIsIpHas MacChl, HOH, KAaTHOH, aHHOH, XHMHYECKas CBS3b,
AIIEKTPOOTPHUIATEIBHOCTD, BaJCHTHOCTh, CTEICHb OKHMCICHHS, MOJb, MOJIIPHAas Macca, MOJISIPHBII
00BEM, paCTBOPBI, IIEKTPOJUTHI M HEIICKTPOIUTHI, SIEKTPOIUTHYECKAS AUCCOMUAIINS, OKUCIUTEb
BOCCTAaHOBUTENb, OKMCICHHE M BOCCTAHOBJIEHHE, TEIIOBOM 3 GEKT peakiny, OCHOBHBIE THIIbI PEaKIIHi
B HEOPraHUYECKOM XMMHHU:
— (hOPMYJIUPOBKH OCHOBHBIX 3aKOHOB M TEOPHH XHMHHU: aTOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHOB
COXpaHEHHsI MacCChl BEIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo; nepuoandeckoro 3akoxall. 1.
MeHnieneeBa; TEOPUHM CTPOCHHUS aTOMa M YYCHHUS O CTPOCHUH BEIIECTBA; TCOPUH IJIECKTPOIUTUICCKON
JIMCCOIHAIINN U YICHHUSI O XUMHUYECKON peaKiinu;

¢ Ha3bIBaTh:
— XHMHYECKHUE DIIEMEHTEHI;
— COCIMHEHHMSI M3y4YCHHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB;
— OpraHu4YecKue BEIIeCTBa M0 X GOopMyJie: MEeTaH, dTaH, dTHJICH, alleTUJICH, METaHOJI, ITAHOII,
TJIMIEPUH, YKCYCHAs KMCIIOTa, TIII0K03a, Caxapo3a,

e OODBSACHATE:



— (hU3UYECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMepa TPYMIbl U
IEpUO/Ia B MIEPUOJINYECKON CUCTEME XUMUYECKHX 3IeMeHTOB Jl. Y. MenzeneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJICKUT;
— 3aKOHOMEPHOCTHU U3MEHEHHSI CTPOCHHSI aTOMOB, CBOMCTB AJIEMEHTOB B IIpe/iesiaX MajbIX MEPUOJIOB
1 A-TpyIII, a TakKe CBOHCTB 00pa3yeMbIX UMU BBICITUX OKCHUIIOB U THIPOKCHIOB;
— CYIIHOCTh MPOIECCa IEKTPOIUTHUECKOMN TMCCOIUAIINU U PEaKIIUii HOHHOTO OOMEHa;
® XapaKTepU30BaTh:
— XUMHUYECKHE DJIEMEHTHI (OT BOJOpPOJa MO KaJbllMsg) HA OCHOBE UX IOJIOKEHUS B MEPUOIUUECKOM
cUCTeMe XMMHUUecKux 3nemMeHToB [l. V1. MenzaeneeBa u 0coOEHHOCTEN CTPOEHUS UX ATOMOB;
— B3aMMOCBSI3b MEX/]Iy COCTAaBOM, CTPOCHUEM M CBOMCTBAMHU HEOPTaHUYECKUX BEIIIECTB;
— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (MPOCTHIX BEHIECTB —
METaJUIOB U HEMETAVIOB, COCIMHEHUM — OKCHUIOB, KUCJIOT, OCHOBAaHMM, aM(OTEpPHBIX OKCHAOB U
TUAPOKCHJIOB, COJIEH);
® OMpEeIeNsTh:
— COCTaB BELIECTB M0 UX popMyJiam;
— BQJICHTHOCTb U CTEMEHU OKUCIICHUS SJIEMEHTOB B COCIUHECHHH;
— BUJBl XUMUYECKOM CBSI3U B COCMHEHUSX;
— THUIBI KPUCTAJUTMUECKUX PEIIETOK TBEPIBIX BEIIECTB;
— TPUHAJYIKHOCTH BEIIECTB K OMPEAeIEHHOMY KIaCCy COSAMHEHUH;
— THIBI XUMHUYECKUX PEaKIINA;
— BO3MOYHOCTb ITPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa;
® COCTaBJISITh:
— CXEMBI CTpOCHHS aTOMOB TiepBhIX 20 351eMeHTOB niepruoandeckoit cucreMsr [[. . MeHneneesa;
— (QopMyIIBI HEOPTAaHUYECKUX COCTMHEHUH N3yYeHHBIX KJIACCOB BEIECTB;
—  YpaBHEHUS XUMUYECKHUX PEAKIUH, B TOM YHCIE U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOTO OajaHca;
e (e3omacHO 00paIiaThCs:
--- C XUMHUYECKOU MTOCYZI0H 1 J1abopaTOpHBIM 000PYI0BAHUEM;
® MPOBOJUTH XUMHUUYECKHUI SKCIIEPUMEHT:
— TOATBEPXIAOIINI XUMUYECKUH COCTAB HEOPTraHUYECKUX COCIMHEHUM;
— TMOJTBEPKJAOIINI XUMUUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;
— M0 TMOJIy4EHUIO, COOMPAHUIO U PACMO3HABAHUIO ra3000pa3HbIX BEIIECTB (KHCIOpPOja, BOAOPOIA,
YTJIEKUCIIOTO ra3a, aMMHUaKa);
— MO ONpENeNIeHUuI0 XJIOpuA-, CcyibdaT-, KapOOHAT-MOHOB M HOHA aMMOHHUS C [OMOUIbIO
KaueCTBEHHBIX PEaKLUN;
® BBIUUCIATH:
— MAacCOBYIO JOJII0 XUMUYECKOTO 3IeMEHTa Mo (PopMyIie COeTUHEHUS;
— MAacCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEILIECTBA [0 U3BECTHOW MACCOBOM J0JIM PUMECEI;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA ra30BOM CMecH;
— KOJIMYECTBO BeIllecTBa, 00BEM MIIM MacCy BEIIeCTBa MO KOJIMYECTBY BEIIECTBA, O0BEMY HIIM Macce
peareHTOB WX MPOJYKTOB PEAKIUU;
® HCMOJB30BaTh MPHOOPETEHHBIE 3HAHWS M YMEHHS B TPAKTUYECKON JIEATENBHOCTH U
MOBCETHEBHOM KU3HHU:
— nans Ge3omacHOro oOpallleHusi ¢ BEleCTBAMU W MaTepuajaMd B TOBCEJHEBHOW JKU3HH U
rPAaMOTHOTO OKa3aHUs NEPBOI MOMOIIM MPU 05KOraxX KUCIOTAaMU U LIEI0YaMu;
— 111 0OBSICHEHUS OTACIBHBIX (PAKTOB U MPUPOTHBIX SBICHUM;
— JUI KPUTUYECKOM ONeHKHU UH(POPMAIUH O BEIECTBAaX, UCTIOIB3YEMBIX B OBITY.

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTb HAYUUTbLCH:



® XapakTepu30BaTb OCHOBHBIE METOJbl TO3HAHHUS XHMHYECKHX OOBEKTOB: HaOIIOACHUE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE;
® pa3IMYaTh XUMHUUECKUE OOBEKTHI (B CTATHKE):
— XUMMYECKHUE BJIEMEHTHI U IIPOCTHIE BEILIECTBA;
— METaJlIbl U HEMETAILIBI (M XapaKTepU30BaTh OTHOCUTEIBHOCTh IPUHAUIEKHOCTH TaKUX 0OBEKTOB K
TOMW WJIM UHOM TPYIIIE);
— OpraHu4ecKue U HEOPraHUYECKUE COECTUHEHNUS;
— TUAPOKCUBI (KHUCIOPOICOAEPKALNE KUCIOThI, OCHOBAHUSI, aM(OTEPHBIE THUPOKCHUIBI);
— OKCH/JIBI HecoJ1e00pa3yolire 1 cosieoOpasyromue (KUCIOTHbIE, OCHOBHBIE, aM(OTEPHBIE);
— BQJIGHTHOCTb U CTENEHb OKUCIICHUS;
— CUCTEMATUYECKUE U TPUBHAJIbHbIE TEPMHUHBI XUMUUYECKON HOMEHKIIATYpBhI;
— 3HAKOBYIO CHUCTEMY B XUMHUH (3HaKH M (OPMYIBI, HHIACKCH M KOA((OUIMECHTHI, CTPYKTYPHBIE H
MOJIEKYJISIpHBbIE (POPMYJIbI, MOJIEKYJIIPHbIE M MOHHBIE ypaBHEHUS pEaKklui, MOJHbIE U COKpAICHHbIE
VMOHHBIE YpPaBHEHMs pEakUul, TEPMOXMMHUYECKHE ypaBHEHHs, 0003HAUEHHs CTENEHH OKUCICHUS U
3apsifia MoHa B GopMysie XUMUYECKOTO COETUHEHUS);
® pasznu4aTh XMMHUYECKHE OOBEKTHI (B IMHAMUKE):
— (¢u3nyYecKre ¥ XMMUYECKHE CTOPOHBI MPOIIECCOB PAaCTBOPEHHUS U TUCCOLIUAIINY;
— OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIUU U PEaKI[Ui 0OMEHa;
— CXEMbI U YpPaBHEHHUS XUMHUYECKUX PEaKIuil;
® COOTHOCHUTE:
— IK30TEPMHUUECKHE PEAKIIMH U PEAKIIMK TOPEHHUS;
— KaTaJluTH4eCKHe U (hepMEHTATUBHBIE PEaKIUH;
— METaJll, OCHOBHBIN OKCH/JI, OCHOBaHHE, COJIb;
— HEeMeTaJll, KUCIOTHBIA OKCUJ, KUCIIOTa, COJIb;
— CTpOEHHE aTOMa, BUJl XUMHUYECKON CBS3U, TUI KPUCTAJUIMYECKON PEIIETKU U (PU3NUECKHe CBOICTBA
BEIIECTBA;
— HaXO0KJEHHE 3JIEMEHTOB B IIPUPOJE U IPOMBIIIIEHHBIE CIIOCOOBI UX TOTy4EHHUS;
— He00X0AMMOCTb XUMHUYECKOTO ITPOU3BOJICTBA U TPEOOBAHUN K OXpaHE OKPYKAIOLIEH Cpe/ibl;
— HeoOXOAMMOCTb IPUMEHEHHMs COBPEMEHHBIX BELIECTB W MaTepuaJoB M TpeOOBaHMA K
3I0POBBECOCPEIKCHHUIO;
® BBIIBUraTh U SKCIEPUMEHTAIBHO IPOBEPATH IMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA
OCHOBE HMX COCTaBa U CTPOCHMS M NPUHAUIEKHOCTH K ONpeAerIEHHOMY Kiaccy (rpymre)
BEIIIECTB;
® [IPOrHO3UPOBATh CIIOCOOHOCTH BEILECTBA IPOSIBIATh OKUCINUTENbHbIE UM BOCCTAHOBUTEIbHbBIE
CBOMCTBA C y4€TOM CTENEHEH OKHCIIEHHs 3JIEMEHTOB, BXOSLIUX B €ro COCTaB, a TAKXKe
IIPOJYKTOB COOTBETCTBYIOIIHUX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii;
® COCTaBJIATb YPaBHEHMs PEAKLMH C y4acTHEM TUIIMYHBIX OKHCIHMTEJIEH M BOCCTAaHOBUTENEH Ha
OCHOBE IEKTPOHHOI0 OanaHca;
®  ONIpeAEsATh BOBMOKHOCTh IPOTEKAHUS XUMUYECKUX PEaKIMil Ha OCHOBE 3JIEKTPOXUMHUYECKOTO

psana HaIpsHKEHU N METAaJIJIOB, psana
ANIEKTPOOTPULIATEIILHOCTA HEMETAIIIIOB, TAOIUIIBI PACTBOPUMOCTH U Y4€Ta YCIOBHUI TPOBEICHUS
peaxkuui;

® IIPOBOJUTH PACUETHI 0 XUMHUECKUM (POPMYJIaM M YPaBHCHHSIM:
— JUIs BBIBOJIa (DOPMYITBI COEIMHEHHMSI TT0 MACCOBBIM JIAJISIM DJIEMEHTOB;
— JUIsl PUTOTOBJICHUSI PACTBOPA C MCIIOJIL30BAaHHEM KPHCTAJJIOTHIPATOB;
— JUIsl HAX0KJICHHSI JTOJTM BBIXO/1a TIPOIyKTa PEAKIIMH IO OTHOIICHUIO K TEOPETHUECKH BO3MOKHOMY,
— ¢ ucrnoiib30BaHueM npasuia [ eii-JIroccaka 00 00bEMHBIX COOTHOIIICHUSIX Ta30B;
— C HUCTOJIb30BAHUEM MOHATUH «KMOJIbY, KMMOJIbY, IUCIO0 ABOTAIPOY;
— M0 TEPMOXHUMHYECKIM YPAaBHEHHSIM PEaKIIUH;
® IIPOBOJIUTH XUMHUYECKUH 3KCIIEPUMEHT C HEYKOCHHUTEIbHBIM COOJIIOICHUEM MPABHIT TEXHUKH
0€30I1aCHOCTH:



— II0 YCTAHOBJICHUIO KAYCCTBCHHOT'O U KOJIMYCCTBCHHOI'O COCTaBa COCANHCHU A,
— IIPH BBIMIOJIHCHHUH UCCICA0BATCIBCKOI'O IPOCKTA,
— B JOMAallIHUX YCJIOBHUIX;

®  HCIIOJIB30BaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMIICTCHIIUU TSI BBITIOJTHEHUS TPOEKTOB U y4eOHO-
HCCIIEI0OBATENIbCKUX 3aJa4 10 HM3YyYEHUIO CBOMCTB, CIOCOOOB TMOJYyYEHUS U PACIIO3HAHUS
BCIICCTB;

® ONpeAeNsITh UCTOYHUKH XUMUYECKON MH(POPMAIUH, MPEICTABIATh CIIMCOK WH(OPMAIIMOHHBIX
pecypcoB, B TOM 4YMCJI€ U Ha MHOCTPAHHOM SI3bIKE€, TOTOBUTh MH(MOPMAILMOHHBIA IPOIYKT U
IIPE3EHTOBATH €I0;

* OOBEKTHBHO OIECHMBATH MH(OPMAIMIO O BEUIECTBAX U XUMHUYECKUX MpOIeccax, KPUTUIECKU
OTHOCHTCS K IICEBJIOHAYYHON MH(pOPMAINHU, HeTOOPOCOBECTHOM PEKIaMe B CPEICTBAX MACCOBOI
nHpOpMaLNH;

®  CO37aBaTh MOJEIH U CXEMBI JUIS PEIIeHHsI y4eOHBIX U TIO3HABATEIILHBIX 3a/1a4.

Conepxxanue nporpammbl — 9 kiiacce (2 yaca B HejieJ1l0; 68 yacos)

IMoBTOpeHue u 06001IeHNE CBeeHUTT IO Kypcy 8 kiacca

bunapubie coenuHenus. Okcuapl cojieoOpasyromiue U HecojieoOpasyromue. ['uapokcuapl:
OCHOBaHMUs, aM()OTEepHBIE THIPOKCHIIBI, KHCIOTOCOAEpKaIIe KUcIoThl. CpeHne, KUCIIbIe, OCHOBHBIC
Y KOMILJICKCHBIE COJIH.

O0600611eHre cBeleHni 0 XUMHYecKux peakiusax. Knmaccudukanus XUMHUUECKUX peakiuil mo
pa3MMYHBIM TIPH3HAKAM: COCTaBY M YHCITY PEarupyroIIuX W O0Opa3yrOIIUXCS BEIIECTB, TETUIOBOMY
ahdexTy, 0OpaTUMOCTH, U3MEHEHHUIO CTEMEHEH OKHMCIICHHS SJIEMEHTOB, 00pa3yIOINUX pearupyromme
BEIECTBA, arPETaTHOMY COCTOSIHUIO Pearupyroninx BEHIecTB, HCIIOIb30BaHHUIO KaTaIN3aToPa.

[TonsiTHe O CKOpPOCTH XUMHUYECKOU peakuun. DaKkTopbl, BIUSAIONIME Ha CKOPOCTh XUMHUYECKUX
peakuuii: MpuUpoJa pearupyloliuxX BEIIeCTB, HX KOHIIGHTpalusi, TeMmIeparypa, IUJIOLalb
CONPUKOCHOBEHHUSI, HANU4Yue KaTanuzaropa. Karamms.

JdemoHcTpauuu

° O3HakOMJIEHHE C KOJIEKIUIMU METAJIJIOB M HEMETAIIOB.

° O3HakoOMJIEHHE C KOJUIEKIUSIMH OKCUIOB, KHCJIOT U COJIEH.

° 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOIbl PEarupyroInX BEeIeCTB.

° 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEAKIIUU OT KOHIICHTPAIIUU PearupyroIInX BEIeCcTB.

° 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIUU OT IUIOIIAJd CONPUKOCHOBEHUS PEarupyromnmx

BEILECTB ((«KUTISAIIHHA CIIONY).
] 3aBUCUMOCTb CKOPOCTH XMMUYECKOM pEeaKIMu OT TEMIEPATYPbl pEarupyroIuX BEIIECTB.
JlaGopaTopHble ONBITHI
e BzaumopelicTBue aMMHaKa 1 XJIOPOBOJAOPOIA.
e Peakuus HeWTpaIM3aLUH.
¢ HaGnronenue TernoBoro 3ddexra peakum HeuTpain3aimm.
e BzaumogeiicTBue cepHO KUCIOTHI ¢ okcuaoMm menu (I1).
e PaznoxeHue nepokcuia BoJIOPO/a C MOMOIIIBIO KaTanas3bl KapToQes.
e 3aBUCHUMOCTb CKOPOCTM XHMMHMUYECKOW PEAKIUU OT MPUPOJBI PEarupyrollyuXx BEIIECTB Ha
MpUMepe B3aUMOJICHCTBUS PAcTBOPOB THOCYIb(ara HaTpus WU XJopuaa Oapwus,
TUOCYNb(aTa HATPUS U COJSTHON KUCTIOTHI.



e 3aBUCUMOCTb CKOPOCTM XUMHUYECKOW peakuMM OT MPHUPOAbl METaVIOB IpU HX
B3aUMOJICHCTBUU C COJISTHOU KUCIIOTOM.

e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKUU OT MPUPObI KMUCIOT IIPU B3aUMOICHCTBUU
UX C KEJE30M.

e 3aBUCUMOCTb CKOPOCTH XMMHUECKON PEAKIIMM OT TEMIIEPATYPHI.

¢ 3aBUCUMOCTb CKOPOCTH XUMUYECKON peakuu OT KOHLIEHTPAL1H.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKlUU OT IUIOIIAU CONPUKOCHOBEHUS PEarupyroInx
BEIIECTB.

¢ 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKuy OT KaTalau3aTopa.

XuMHYECKHE P€akIui B pacTBoOpax 3JIEKTPOJIUTOB

[Tonatue 00 >MEKTPONUTUUECKON TUCCOIUAIIMU. DICKTPOJIUTHI U HEIIEKTPOIUTHI. MexaHnu3m
JTUCCOITMAIIMN DJICKTPOJIUTOB C PA3IMYHBIM XapakTepoMm CBsi3u. CTEeneHb AIEKTPOIUTHUECKON
muccormanuu. CUiIbHbIE U C1a0ble JIEKTPOIUTHIL.

OCHOBHBIE TIOJIOKEHUSI TEOPHH ICKTPOTUTHIECKON aucconuanuu. Kimaccudpukamus HOHOB U
WX cBOMCTBA. KHMCIOTHI, OCHOBAHUS U COJIM KaK JIEKTPOIUTHI. VX Kitaccuukanus ¥ TUCCOIHAIIHS.

OO0mue XMMHUYECKHe CBOMCTBA KHUCIIOT: M3MEHEHHUE OKPACKH MHANKATOPOB, B3AMMOJICHCTBHE C
MeTaJUIaMH, OKCHUJaMHU ¥ TUIPOKCUIAMH METAJUIOB M COJIIMH. MOJEKYyIsIpHbIE W MOHHBIE (TIOJHBIE U
COKpami¢HHbIC) ypaBHEHMsI peakmuil. XUMHUYECKHH CMBICI COKPAIIEHHBIX YpaBHEHUU. Y CIOBHS
MPOTEKAHUS PEAKIIMI MEX Ty JIEKTPOJIUTAMHU JI0 KOHIA. Psi;T aKTHBHOCTH METAILIOB.

OOmMe XHMMHYECKHE CBOMCTBA IIEIOYel: B3aMMOJCHCTBHE C KHUCIOTAMHU, OKCHIAMH
HEMETaJJIOB, cojisiMu. OOITHe XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aMMOJICHCTBHE C
KUCJIOTaMH, Pa3JIOKEHHUE IIPU HArPEBaHUU.

OO0mue XUMHYECKHE CBOMCTBA CPETHUX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH, IIEJIOYaMH,
COJIIMHU M MeTaIaMu. B3auMoaeicTBHE KUCIIBIX COJIEH CO MIETI0YaMHU.

I'uaponus, kak OOMEHHOE B3aMMOJICUCTBHE COJCH C BOJOW. [HMAPOIM3 CONMM CHUIILHOTO
OCHOBAHUS M CJ1Ia00M KUCIOTHI. [ MAPOIHM3 COMM C1ab0TO OCHOBAHMSI U CHITBHOM KUCJIOTHI. Bo10po HBIIM
nokaszarens (pH).

CBolicTBa KHUCJIOT, OCHOBaHUM, OKCHJOB M COJEH B CBETE TEOPHUM DICKTPOJIUTHUYECCKOU
JTUCCOITUAITIHN U TPEJICTaBICHUN 00 OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIX.

JdemoHcTpanum.

° HcnbiTanue BelecTB U X pacTBOPOB Ha 3JIEKTPONPOBOHOCTD.

° 3aBUCUMOCTB JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLEHTPALUH.
° JIBr>KeHHEe OKpallIEeHHBIX HOHOB B JIEKTPUUECKOM TI0JIE.

° Onpenenenue xapakTepa Cpe/ibl B paCTBOpPax COJICH.

JlabopaTopHbIe ONBITHI.
e Jlucconuanus caadbIX 3JEKTPOJUTOB Ha IpUMEPE YKCYCHON KUCIIOTHI.
e lI3MeHeHHe OKpacKu MHIMKATOPOB B KMCIOTHOH Cpee.
e Peaknus HeWTpanu3auuy pacTBopa HIENOYN pa3InYHBIMU KUCIOTaMU.
o Tlomyuenue rugpoxcuna meau (I1) u ero B3aumoeiicTBIE C pa3ITUYHBIMU KHCIOTAMU.
e BzaumogelicTBue cuibHBIX KUCIOT ¢ okcuaoM meau (I1).
e BzanMopeilicTBHE KUCIIOT C METAJNIAMU.



o KayecTBeHHas peaknus Ha KapOOHAT-HOH.

e IlosydyeHue cTyAHS KPEMHUEBOU KUCIIOTHI.

o KayecTBeHHast peakiysi Ha XJIOPUJ — WK CYNb(aT-HOHBI

e lI3MeHeHMe OKpACKU MHIUKATOPOB B LIEJIOUHON cpejie.

e B3aumozAelCTBHUE IEI0YEH C YIIIEKUCIIBIM Fa30M.

e KauecTBeHHas peakiys Ha KATUOH AaMMOHMUSI.

o [lonyuyenue ruapokcuaa meau (11) u ero pasnoskenue.

e BzaumojeiicTBue KapOOHATOB C KUCIOTAMHU.

o Tlomyyenue rugpokcuma sxenesa(lll).

e BsaumozeiicTBue xeine3a ¢ pactBopoM cyibdara meau (11)
IIpakTnuyeckune padoThl
1. Pemenue sxCriepUMEHTAIBHBIX 33/1a4 M0 TeMe « DIIEKTPOTUTHYECKAS TUCCOIUAIIHS.

HemeTanabl M UX COeAMHEHUS

CrpoeHne aTroMOB HEMETAUIOB M HX mnojiokeHue B Ilepuommueckoit cucreme. Psn
ANEKTPOOTpHUIIATENbHOCTH. Kpuctamnmdeckue peméTku HEMETANIOB — TPOCTBIX  BEIIECTB.
Amnotponust u e€ mpuunHBL DU3HUYECKHE CBOWCTBa HeMeTaioB. OOIIMEe XWMHUYECKHE CBOMCTBA
HEMETAJIJIOB: OKHCIIUTEIbHBIE M BOCCTAHOBUTEIBHEIE.

l"ayiorensl, cTpoeHNe X aTOMOB U MOJIeKyJ. DU3NYECKHE U XUMHUYECKHUE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB raJlOT€HOB B 3aBUCUMOCTH OT UX NojoxeHus Bllepuonnueckoi
cucteMe. Haxosx1eHne raioreHoB B IpUpPOJAE U UX MOJIydeHHE. 3HAYEHUE U IPUMEHEHUE raJIOreHOB.

l'asoreHoBOIOPOIBI M COOTBETCTBYIOLIME WM  KHUCJIOTHI:  IUIAaBUKOBas,  COJISHAs,
OpoMOBOJIOpOIHAs,, MOI0BOJOpoaAHasA. ['amorenuapl. KadecTBeHHbIE pEaKIMM Ha TaJOT€HUI-HOHBI.
[IpumeHenue coenHEHUH rajJoreHoB U X OMOJIOrHYecKas poJib.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmel. Cepa B mpupoae u €€ TOJydeHHE.
AnnoTtponHsie MOIU(GUKALIMN CEPbl U UX CBOMCTBA. XUMUYECKHE CBONCTBA Cephl U €€ IPUMEHEHUE.

CepoBoJIOpo/: CTpOCHHE MOJEKYNbI, (DU3MUYecKHue U XUMUYECKHE CBOMCTBA, MOJIY4YCHHE U
3nauenue. CepoBogopoaHas kuciora. Cynbhuabl U ux 3HadeHue. JIroMuHopOpHL

Oxcup cepsl (IV), cepaucras kucnora, cynbGuTsl. KadyecTBeHHas peakius Ha CylIb(QHUT-HUOH.

Oxkcup cepsl (VI), cepHas kucnorta, cyibharsl. Kprcramioruaparsi.

CepHast KuCJIOTa - CHJIBHBIM 31eKTpoiuT. CBoicTBa pa30aBICHHON CEPHON KHUCIOTHI, Kak
TUMAYHOW KHUCJIOTHI: B3aUMOJICHCTBHE C METaUIaMHU, OCHOBHBIMH U aM(OTEPHBIMU OKCHUIAMH,
OCHOBaHUSAMHU U aM(POTEPHBIMU THAPOKCUAAMHU, colisiMU. KadecTBeHHAast peakius Ha Cyib(haT-HOH.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTPOEHHE aroMa U MOJIEKYIBI.
duznyeckue 1 XMMUYECKHE CBOWMCTBA U MPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro OuoJioThuyecKas
pOJIb.

AMMUak, CTpoeHHe MOJIEKYNbl M (U3NYecCKHe CBOWCTBA. AMMMayHas BOJa, HAIIATBIPHBIN
CHUpT, TUApaT amMMuaka. J[OHOpPHO -aKUENTOpPHBIM MeXaHW3M OOpa3oBaHMsS KaTHOHA aMMOHUS.
BoccranoButenbHbie cBoiicTBa ammuaka. Cojin aMMOHUS M UX puMeHeHue. KadecTBeHHas peakuus
Ha KaTHOH aMMOHHMSI.

Oxcuapl a30Ta: HECOTIEOOpa3yIoIue U KUCIOTHBIE. A30THCTasl KUCIOTa U HUTPUTHL. A30THas
KHUCJIOTa, €€ NoJIyueHue U CBOMcTBa. HUTparsl.



®ochop, crpoenue aroma u amtotponus. Dochumel. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Docharer. DocdopHbie ynooperus. NHCEKTULINIBL.

OOmiast xapakTepucTuka 351eMeHToB [V A-Tpynmbsl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, IPOCTHIX
BELIECTB M COEIMHEHUI B 3aBUCHUMOCTH OT IOJIOKEHHS IeMEeHTOB B Ilepuoauueckoil cucreme.
VYraepoa. AmnorponHsle MoaudUKauu: anmas, rpagur. AMOpPQHBII yriepox u €ro copra: caxa,
aKTUBHUPOBAHHBIM yrojb. Apjcopbuus. Xwumudeckue cBoicTBa yriepona. Kokcoxumuyeckoe
IIPOM3BOJICTBO U €ro npoaykuus. KapOuasl.

Oxcun yraepona(ll): ctpoenne mMostekysibl, mosrydeHue u ero cpoiicrsa. Okcun yriepoaa(1V):
CTPOEHHE MOJIEKYJIbI, MOJIyYEHHE U €ro CBOMCTBA. YTrosbHasg Kuciora. Conu yroibHOW KHCIIOTHI:
KapOOHATHI U THAPOKapOOHATHl. TeXHUYECKast U MUIEBasi COJa.

Opranuyeckast XUMHsL. YTJIEBOAOPO/IBL.

MertaH, 3TaH U NpOIaH Kak NpejeibHble (HACHIIIEHHBIE) YTIeBOAOPObl. DTHIIEH U alleTUJICH,
KaKk HempeneiabHble (HEHACHIIIEHHBIE) yriaeBoAoponabl. [opeHue yriaeBomopoaoB. Peakiuu
JNEeTUPUPOBAHMS IPEAETBHBIX YIIIEBOIOPOJIOB.

CrupTbl. OTUJIOBBI CHUPT, €ro MNOJy4YeHHE, NMPUMEHEHHE W (PU3UOJOTHYECKOE JIEHCTBUE.
TpéxaTomHublii cnupt rmnepuH. KadecTBeHHas peakius Ha MHOTOAQTOMHBIE CIIMPTHL. YKCYCHast
KHCJIOTA KaK MPEJCTaBUTENb Kacca KapOOHOBBIX KHCIOT.

Kpemnuii, ctpoenne ero atoma u cBoiictBa. KpemHuit B npupone. Cuauuuasl U CHJIAH.
CgoiictBa kpemuust. Okeun kpemuusi(1Y). Kpemuuenas kuciora u e€ comu.

[IpousBoncTBO crekia u nemeHTta. [Ipoaykuust cCUIuKaTHOM MPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papdop, dasHc.

OnTHyeckoe BOJOKHO.

Hemerannel B npupojie. @pakuroHHAs NEPEroHKa KUAKOrO BO3AyXa Kak CIoco0 MOJydeHus
KHCIIOpOoAa, a30Ta, aproxa. [lonyuenue gocdopa, kpeMHus, xjiopa, Hoza. DJIEKTPOIU3 PacCTBOPOB.

[TosryueHune cepHOM KMCIIOTHI: CBIPBE, XUMU3M, TEXHOJIOIMYECKas CXeMa, METOI KUIISILErO CIIos,
IPUHLUIBI TEIUIOOOMEHA, MPOTUBOTOKA M LUPKyIsanuu. Oneym. ITpou3BoACTBO amMMMaka: ChIpbE,
XMMM3M, TEXHOJIOTUYECKAs CXEMa.

JdemoHcTpauuu

e Kouekuus HeMeTalIoB.

¢ Moaenu KpUCTAUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIDHBIE.
e (O30HATOpP ¥ IPUHLMIIBI €70 PAOOTHI.

o ['opeHue HEMETAIUIOB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YIJIA.
e OO0pa3lipl rajJloreHOB - IPOCTHIX BELECTB.

e BzanMopelcTBHE raJIoOT€HOB C METAJIJIAMH.

¢ BriTecHenue xjopa 6poMoM WK 02 U3 PacTBOPOB UX COJIEH

o Kouekuus npupoaHbIX COEINHEHUN XJI0pa.

e BzamMmogeiicTBHE cepbI C METANIAMU.

e ['opeHue cepbl B KUCIIOPOAE

o Komnekuus cynbQUIHBIX PYA.

o KayecTBeHHas peakiys Ha Cyab(pua-HOH.

e OO0eclBeurBaHNE OKPAILIEHHBIX TKAHEH 1 IBETOB CEPHUCTHIM I'a30M.

e BsauMopaeincTBue KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEMBIO.

e OOyrauBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTOM.
e Jlmarpamma «CocTaB BO3/1yXa».



Buneodparments! u cnaiinsl «I[Ituabu 6azapsy.

[Tomy4yenue, cobupanue 1 pacro3HaBaHUE aMMHUAKa.

Pasnoxxenune GmxpomaTa aMMOHHUSI.

B3anMoeiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
['openue uvepHoro nopoxa

Pa3noxxenune HUTpaTa Kaius U TOPEHUE APEBECHOTO YroJibKa B HEM
OO0pa3ibl MPUPOTHBIX COSAMHEHUH docdopa.

I'openue pocdopa Ha BO3AYyXE U B KHCIOPOJIE.

[Toyuenue 6enoro Gocdopa 1 UCIIBITAHUE €TO CBOMCTB

Komnexuust «O0pa3isl MpUPOIHBIX COSAMHEHUN YTIepoa

[Hoptpet H. JI. 3enunckoro. [lornomnieHre akTHBUPOBAaHHBIM YITIEM PACTBOPEHHBIX BELIECTB
WJIH Ta30B.

YeTpoicTBO MPOTUBOTa3sa.

Monenu MOJeKya MeTaHa, dTaHa, TUJIEHA U alleTUJICHA.

BsaumoneiicTBue 3tuneHa ¢ OpoMHOI BOJOM U pacTBOPOM NEepMaHraHaTa Kajus.
OO61ue XuMU4YecKre CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHON KHUCIIOTBI.
KauecTtBeHHas peakuysi Ha MHOTOQTOMHBIE CTIUPTBHI.

Konnexuust «O0Opa3ipl IpUPOIHBIX COEAUHEHUN KPEMHUSY.

Konnekuus crekina, kepaMuKy, [IEMEHTA U U3/I€THNA U3 HUX.

Konnexkuust npoayKuuy CUIMKaTHON IPOMBIIIIIEHHOCTH.

Buneodparments! u cnaitapl «IIpon3BoACTBO CTEKIIA U IIEMEHTAY.
Komnexuus «IIpupoaHelie coeTMHEHNST HEMETAIITIOBY.

Buneodparments! u cnaitapl «@pakiimoHHas IeperoHKa JKUIKOTO BO3AyXay
Buneodparments! u cnaiinsl «llomydaenue Boopoaa, KACI0poa U TaJIOTCHOB
ANEKTPOIUTUYECKUM CIIOCOO0OM.

Mopenu anmnapartoB 17151 IPOU3BOACTBA CEPHOM KUCIOTHI.

Mopenp Kunsmiero cios.

Mogeinb KOJIOHHBI CUHTE3a AMMHAKa.

BuneodparmenTs! u ciaiinbl «[Ipon3BoaCcTBO CEPHON KUCTOTHI».
BuneodparmenTtst u cnaiiasl «I[Ipon3BoacTBo aMMuakay.

Komnexkuust «CpIpb€ 1151 HOTyUYEHUS CEPHOM KUCTOTHI.

JlaGopaTopHble ONBITHI

Pacno3naBanue rajgoreHuA-HOHOB.

KauecTBeHHbIE peakiyu Ha Cylb(aT-nOHbI.

KauecTBenHas peakuus Ha KATHOH aMMOHWUSI.

XHUMHUYECKUE CBOKMCTBA A30THOM KHUCIIOTHI, KaK 3JIEKTPOJIUTA.
KauectBennsie peakiuu Ha pocdar-uoH.

[TosmyueHue u CBOMCTBA YrOJIBHON KUCIIOTHI.

KauecTBenHas peakuusi Ha kKapOOHAT-HOH.

[Iponyckanue yriieKucioro ra3a 4epes3 pacTBOp CHIIMKATAa HATPUSL.

IIpakTnuyeckune padoThl



2. VI3yueHue CBOWCTB COJITHON KHCIIOTHI.

3. UI3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyueHre aMMHaKa M U3y4EHHUE €ro CBONCTB.

5. Tonyuenue yriaekucioro raza. KauecTsenHas peakius Ha KapOoHAT-HOHBL.

MeTa/JIbI U HX COETUHEHHUS

[Tonoxenune metainos B Ilepuoanyeckoit cucreme xumudeckux anemenTos J1. 1. Menneneesa,
CTPOEHHE UX aTOMOB M KPHUCTAJUIOB. MeTamiudeckas CBSI3b U MeETaJUIMYECKas KpHUCTaJUIMYecKas
pemiérka. @PU3NYECKHE CBONCTBA METAJUIOB: DJJEKTPO- M TEIUIONPOBOAHOCTb, OTpa)Karoliast
CIOCOOHOCTB, MIACTUYHOCTh. CIUIaBbl YEPHBIE U IIBETHHIE.

Mertaibl Kak BOCCTAHOBUTENIN. DJIEKTPOXUMHUUECKUN psil HanpsbKeHud. B3anmonelicTBue MeTamion
C HEMETaJUIaMH, OKCUIaMHU, KHUCIOTaMU, COJISIMU. ATFOMUHOTEPMHUSL.

CrpoeHue aToOMOB M IPOCTBIX BEIIECTB MIETOUHBIX METAIIOB. 3aBUCUMOCTh PU3NYECKUX MXUMUYECKUX
CBOMCTB IIENOYHBIX META/NIOB OT 3apsiioB siaep MX aToMoB. OKCHIBI U THJIPOKCHUIBI LIEIOYHBIX
METaJJIOB, UX TOJy4eHHe, CBOICTBa, MpHUMeHeHHe. BakHelline COoaM MIeNIOYHBIX METauIoB, HX
3HAYEHHE B )KUBOM M HEKUBOI NMPUPOJIE U B )KU3HH YeTIOBEKa.

CrpoeHre aTOMOB M MPOCTHIX BEHIECTB LIEIOYHO3EMENbHBIX METAIOB. 3aBUCUMOCTh (PU3HMUECKUX U
XMMHMUYECKHUX CBOMCTB IIEIOYHO3EMENbHBIX METAJUIOB OT 3apsioB sfep UX aroMmoB. OKCHUIBI U
TUAPOKCHUIBI MIEIOYHO3EMENbHBIX METAJUIOB, UX IMOJIydYeHHE, CBOICTBA M IpHUMeHeHue. BaxHeile
coJIM HIENOYHO3EMEIbHBIX METAJIJIOB, UX 3HAU€HHE B IPHUPOJIE U KU3HHU denoBeka. KapOoHaTel u
TUAPOKApPOOHATHI KAJIbIIUS.

XKéctkocTh Bo/BI: BpeMeHHas 1 nocTosiHHas. CriocoObl yeTpaHeHUs BpeMEHHOM KECTKOCTH. CIIOCOOBI
YCTpaHEHHSI MOCTOSTHHOW KECTKOCTH. COeAMHEHUs aTlOMUHUS B NpUpPOJE. XMMHUUYECKHE CBOMCTBA
amoMuHus. OCOOEHHOCTH OKCHJAa W TUIAPOKCHIA aJlOMUHUS KaKk aM(OTEpHBIX COETUHEHHIA.
Baxueitmme conu anmroMuHus (Xaopu, cyabdar).

OcobGeHHOCTH CTpOeHHMsI aToma kelesa. JKenezo B mpupone. Baxueimue pyasl xene3a. OKCUIbI U
rugpokeuanl okenesa(ll) u xemeza(lll). Comu sxenesa(ll) u xemesa(lll). ObuapykxeHre HOHOB
KaTHOHOB e€JI€3a B paCTBOpE. 3HAUCHHE COCIMHEHUN Keme3a.

Koppo3sus xumuueckast 1 371€KTpOXUMHUYECKasl. 3allluTa METAILIOB OT KOPPO3UHU. MeTailisl B pupoe:
B cBOOOIHOM Buje U B BuJie coeaunenuil. [lonstue o metarmurypruu. YépHas u 1BeTHAs METaJLTyprusl.
[MupomMeramnyprusi, THIPOMETALTyprus, snekrpoMeramtyprus. Jlomennsiii mpormecc. IlepepaboTka
YyryHa B CTajb. DJIEKTPOJIM3 PACILIABOB.

JdeMoHcTpanun

° B3aumonelicTBue HaTpus, JIMTUA U KAJIbLUSA C BOJOM.

° I'openue HaTpus, MarHus U JKeje3a B KUCIOPOE.

° Bcemnbllka TepMUTHON CMECH.

. B3anMoenicTBre cMecH MOPOIIKOB CEpBI U Kele3a, [IMHKA U CEPBIL.

. B3auMoenicTBre altOMUHHS C KUCIIOTaMHU, LIEJI0YaMU U BOJOM.

° B3auMoenicTBre kene3a u MEIU ¢ XJIOPOM.

° B3auMoenicTBre MeM ¢ KOHLEHTPUPOBAHHOUW CEPHOM KUCIOTOM U a30THOM KUCIOTON

(pa36aBiieHHOHM M KOHIICHTPHUPOBAHHOM).

L4 OKpaCKa JIaMCHH COCANMHCHUAMUA IICIIOYHBIX MCTAJIJIOB.



Oxpacka mIaMeHu COeJMHEHUSIMH HIEII0YHO3EMETIbHBIX METAJIIOB .

l"amienuie u3BecTy BOJOH.

[Tonydyenue xE€CTKOM BOABI B3aUMOJIECHCTBUEM YIJIEKUCIIOTO Ira3a ¢ U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTU KUTITYCHUEM U JTOOABKOW COJIBI.

VYcrpaneHue nocTossHHOM )KECTKOCTH JOOABKOM COJIBI.

VoHWTBI ¥ TPUHLUT WX ACUCTBUS (BUICO(DPATMEHT).

Kosnexuust npupoIHbIX COETMHEHUN ATFOMUHUS.

Buneodparments! u cnaiinel «OKCHI ATFOMAHUS M €70 MOTU(DUKAIIII.

[Tomy4yenne aMm(poTepHOrO THAPOKCHIA ATFOMUHHIS I KCCIICOBAHUE €T0 CBOMCTB.
Komnexnus «XuMu4yeckne NHCTOYHUKN TOKa.

Pe?;y.]'II)TaTI)I AJIATCIIBHOI'O SKCIIEPUMEHTA 110 U3YUCHUTIO KOPPO3UHN CTAJIBHBIX I/ISILCJ'II/Iﬁ B

3aBUCHMOCTH OT YCJ'IOBI/II\/JI IIpOLECCOB.

Boccranosnenue menu u3 okcuaa meau(ll) Bogopogom.
BuneogparmenTs! u ciaiinpl « [pon3BoACcTBO YyryHa U CTanmy.
BuneodparmenTs! u craiinel «M3nenus U3 yyryHa u cTaim».

BuneodparmenTs! u ciaiisl «[Ipor3BoaCcTBO aTFOMUHUSY.

JlaGopaTopHbie ONBITHI

BsaumopeiicTue xerne3a ¢ pactBopom cyibdara meau(ll).
[Tosrydenne n3BECTKOBOM BOJIBI M OTIBITHI C HEM.
[Mony4yenune ruapoxcuaos xenesa(ll) u (111).
KauecTBeHHBIE peakIiMy Ha KaTHOHBI JKeJe3a

IIpakTHyeckue padoThl

6. IlomydeHue 5KeCTKOM BOJBI M CIOCOOBI €€ yCTPaHEHHS.

7. Pemenue OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMEC «MeTaibIy.

XuMHS ¥ OKpPY:Ka0IIas cpeaa

Crpoenue 3emnu: sSApo, MaHTHS, 3€MHas KOopa, UX XUMHUUYECKH cocTaB. Jlutochepa u eé
XUMHUUYECKUU cocTtaB. Munepanbl. Pynbl. Ocanounbie opoibl. [lose3nbie nckonaeMple. X UMUYECKHUI

coctaB rupocdeprl. XUMHUECKUN COCTaB aTMOC(EPHI.

McTOUHUKM XMMHUYECKOTO 3arpsA3HCHUA 01<py>1<a}0mel71 CpCabl. I'moGanbHbBIE SKOJIOTHYECKHE HpO6J’I€MLI
YCJII0OBCUYCCTBA: HapHHKOBLIﬁ 3(1)(1)€KT, KHCJIOTHBIC JOXKIH, O30HOBLIC IbIPHI. Me)K,HYHaPOI[HOG
COTPYAHHUYICCTBO B obmactu OXpPaHbI 0pr>KaIOH_IeI>'I cpe€abl OT XUMHNYCCKOT'O 3arpsA3HCHUS. «3enéHas

XHUMUA».

JdeMoHcTpanun

Buneodparments! u cnaiinel «CtpoeHue 3eMin 1 €€ XMMUYECKUH COCTaB.

KOJ'IJ'ICKI_[I/IH MHHCPAJIOB U TOPHBIX TOPOA.

KOJ'IJ'ICKI_II/IH «Py,Z[LI MCTAJJIOB».

BHHGO(bpaFMCHTBI U ClIaiIipl «['moGanbHbBIE SKOJIOTHYCCKHUE HpO6J’I€MH YCJIOBCUCCTBA».

JlabopaTopHbIe ONbITHI

H3y‘ICHI/IC rpaHuTa.



I/I3yquHe MapKUPOBOK Pa3JIMYHbIX BUAOB MPOMBIIIJICHHBIX U ITPOJO0BOJILCTBCHHBIX TOBAPOB.

O000menne 3HAHNIH 10 XMMHMH 32 KyPC OCHOBHOI IIKOJIbI.
IHoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHYy

CTpOGHI/IG aToMa B COOTBETCTBHH C ITIOJIOKCHHUEM XUMHUYCCKOI'O 3JICMCHTA B HepnonnquKoﬁ

cucreme. CTpoeHHE BEUIECTBA: XUMUYECKAsl CBSI3b U KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTD

CBOMCTB 00pa30BaHHBIX AIEMEHTaAMU MIPOCTHIX BEIIECTB (METAIIOB, HEMETAJIJIOB, OJIarOPOIHBIX

ra3oB) OT MOJIOKEeHHUS 37eMeHTOB B [lepuoanueckoii cucreme. TUIONIOTHSI HEOPraHUYECKUX BEIIECTB,

JICJICHWE UX Ha KJIaccel U rpynmnsl. [Ipencrasureny.

[Ipu3Haky u ycioBHs MPOTEKAHNS XUMUYECKHUX peakUuid. THUIIOIOTHS XUMHUYECKUX PEAKLIUN 110

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKHCINTEIFHO-BOCCTAHOBUTEILHEIC peaKknuu.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHE CBOICTBA COJIE00pa3yonInX

OKCHUJIOB, THJIPOKCHUJIOB (OCHOBaHMM, KMCIOT U aM(POTEPHBIX TUAPOKCUAOB), COJICH.

KanennapHO-TeMaaneCKoe IVIAHUPOBAHHUE 110 XUMHUH

No Paznen Tema Kon Hudpossie
n/m ypoKa -B0 | oOpaszoBare
4acoB JILHBIE
pecypchl
1 [ToBTOpEHUE N Krnaccudukarnus HeopraHndeckux 1
0000111eHIE CBE/IEHUH 110 | BEIEeCTB U MXHOMEHKJIATYpa.
Kypcy 8 kimacca.
XUMUYECKUE PEAKIINU
2 Knaccudukarus xumudeckux peakuuii mo | 1
pa3IUYHBIM OCHOBAHUSIM.
3 Knaccudukanus XuMudeckux peakuuii mo | 1
Pa3IMYHBIM OCHOBAHHUSIM.
4 [ToHsiTHE O CKOPOCTH XMMUUYECKOH peakuuu. | 1
Karamus.
5 [ToHsiTHE O CKOPOCTH XMMUUYECKOH peakuuu. | 1
Karamus.
6 XHUMHUYECKUE PEAKIIUU B DIEKTPOTUTHICCKAs JUCCOIMAIIHSL. 1
pacTBopax
7 OCHOBHBIE TIOJIOKEHUSI TEOPUU 1
anekTpoauTudeckon aucconuanuu. (TD]I)
8 XuMHYeCcKHe CBOMCTBA KUCIOT KakK 1
3JICKTPOJIUTOB.
9 XUMHUYECKUE CBOMCTBA KUCIIOT KaK 1
JNEKTPOJIUTOB.
10 XUMHYeCKHe CBOMCTBA OCHOBAaHHMI KaK 1
JNEKTPOJIUTOB.
11 XWMHYECKHEe CBOMCTBA COJIEH KaK 1
JJICKTPOJIUTOB.
12 [TonsiTe o ruaponu3e comeil. 1
13 [IpakTuyeckas padora 1. 1 [udposoe
Pemenune o0opynoBaH
9KCIIEpMMEHTAJIbHBIX 3aJa4 ue 1o
110 TeMe XUMHHU
«DNEKTPOIUTHYECKAs] TUCCOLIUAIIUSD.
14 O0o0061IeHre U cucTeMaTu3alus 3Hanuii mo | 1

TCEMC




«XUMUYECKUE PEaKIIUU B PaCTBOPAX
AIIEKTPOJIUTOB.

15 Kontponsnas padora 1 no teme 1
«XUMHYECKHE
pEaKIy B pacTBOPAX JIEKTPOJIUTOBY
16 | Hemerannsl u ux OO01as xapakTepUCTHKAa HEMETAIIIOB 1
COCIIMHEHUSI.
17 OO6mras xapakTepucTika 3eMeHToB VI11A- | 1
TPYIIIIBI - TaJIOTEHOB.
18 CoerHEeHHS TAIOTCHOB. 1
19 [Ipaktuyeckas pabora 2. U3yuenue cBoiicts| 1 [Mudposoe
COJISIHOM KUCIIOTBHI. obopyznoBa
HUE 110
XUMHU
20 OO6mras xapakTepucTika 3neMeHToB VI1A- | 1
rpymnmnsl - XaabKkoreHos. Cepa.
21 CepoBo10poa U Cyab(UIBI. 1
22 Kucnopoansie coemuHeHus cephl. 1
23 [Ipaktuyeckas padora 3. 3yuenue cBoiicts| 1 [udposoe
CEpHOM KUCIIOTHI. obopyznoBa
HUE 110
XUMHU
24 OO611ast XxapakTepruCTUKa XUMUYECKIX 1
JIIEMEHTOB
VA-rpynmel. A30T.
25 Ammuak. Coiau aMMOHHUSL. 1
26 [Tpaxktuueckas padota 4. [lomyuenue 1 Hudposoe
aMMHaKa u 00opyoBa
M3Y4YEHHE €r0 CBOMCTB. HHUE 10
XUMHHA
27 Kucnopoabie coequHeHns a3oTa. 1
28 Kucnopoabie coequHeHns a3oTa. 1
29 docdop u ero coeAMHEHUS. 1
30 OO6mras xapakrepucTuka 3meMeHToB 1VA- | 1
rpyIIbl. YTIEpo.
31 KucnopoHbie coequHeHUs yriiepoa. 1
32 [IpakTuueckas pabora 5. [lonyuenue 1 Hudposoe
YIJIEKHCIIOTO T'a3a U U3y4EHHE €ro CBOMCTB. o0opynoBa
HUE 110
XUMUHU
33 YTeBoA0pOIbI. 1
34 Kucnopoaconepskaiue opraHuuecKue 1
COEJIMHEHUS.
35 KpemHuii u ero coenHeHusl. 1
36 CunukaTtHas IpOMBIIUIEHHOCTb. 1
37 [TonyuyeHnue HEMETAILIOB. 1
38 [Tonyuenune BaxXxHENIINX XUMUYECKUX 1
COEIMHEHUI HEMETAJIIOB.
39 O6o06menne o Teme «Hemeramisl U ux 1
COEIMHEHUS.
40 KouTtponsHas pabota 2 nmo teme 1
«Hemerannsl u
UX COCAMHEHUS.
41 | Meramnsl u ux OOm1ast xapaKTepUCTHKA METAJIIOB. 1 [Tudposoe
COCIMHEHUSI. obopynoBa

HUC 110




XNMHHN

42 XUMHUYECKUE CBONCTBA METAJIOB. 1

43 OO01as xapakTepucTUKa 31eMEeHTOB 1 A- 1
TPYIIIEL.

44 OO6m1as xapakTepuCcTHUKa 3JIeMEHTOB 1A- 1
TPYIIIEL.

45 O6mas xapakrepuctuka 11A-rpynms. 1

46 O6mas xapakrepuctuka 11A-rpynms. 1

47 JKEcTKOCTE BOIBI U CIIOCOOBI €6 1

yCTpaHEHHsI.
48 [Ipaktuyeckas padora 6. XKéctkocTs Bobl | 1 [udposoe
CHoCOObI €€ yCTpaHeHUs.
000py10B
aHHE TI0
XUMUH

49 AJITOMHHHAI U €r0 COeIUHEHNS. 1

50 JKene3o u ero coequHeHNUs. 1

51 JKenes3o u ero coeuHeHN . 1

52 [IpakTuueckas pabora 7. 1 Hudposo

Pemenue e
IKCIIEPUMEHTAIBHBIX 3a7a4 000pya0B
o0 TeME aHHC 110
«MetambD. XUMHH
53 Koppo3us meTanioB u cnocoOsl 3auThl oT | 1
HeE.
54 Mertamnsl B ipupoge. [lonstue o 1
METaJITypPTUH.
55 Mertamiel B ipupoe. [lonstue o 1
MeTaJTypTUu.
56 O000menne 3Hanmii 110 TeMe «MeTaibD). 1
57 KoHntposbHas pabota 3 1o Teme 1
«MertambD».

58 | Xumus u okpyxaromas XUMHUYECKHUH COCTaB ILUIAaHETHI 3eMIISL. 1
cpena.

59 OxpaHa OKpYKaroIICH Cpe/bl OT 1

XHUMHYECKOTO
3arpsi3HEHUsI.

60 O0006111eH1E 3HAHUI T10 BemectBa. 1 Hudposo
XMMHH 32 KypC OCHOBHOM e
mikoubl. [loaroroBka k 060pynoB
OcHoBHOMY aHue 1o
rocy/lapCTBEHHOMY XUMHH
sk3ameny (OI'D).

61 XVWMHUYECKUE PEAKLINH. 1

62 OCHOBBI HEOPTaHNYECKON XMUMMUH. 1

63 OCHOBBI HEOPTaHNYECKON XMMMUH. 1

64 [ToBTOpEeHue u 06001IEeHNE TIO TEME. 1

[Toaroroska
K KOHTPOJIbHOI1 paboTe.
65 KontponsHas pabora 4 (utorosas mo Kypcy | 1
OCHOBHOM IIKOJIBI. )
66 Amnanu3 KOHTpoJbHOH paboTsl. [Togsenenue| 1
UTOT'OB roJia.
67 PesepBHblil ypok 1
68 PesepBHbIit ypok 1




Ob6opynoBanue IlenTpa «Touka pocTa» eCTECTBEHHO — HAYYHOU U TEXHOJIOIMYECKOM HAIPABICHHOCTH.
[udposast 1abopatopust o OMoJI0rHH (yueHHUECKas) 00eCcIieYBaeT BHIIIOTHEHNE Ja00paTOPHBIX paboT Ha ypOKax
XUMHH B OCHOBHOM IITKOJIE U IIPOCKTHO- HCCHGI[OBaTeHBCKOfI ACATCIIbHOCTH yUallluXCs.
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